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Background
In 2002, the American Academy of Pediatrics (AAP) defined a patient centered medical home (PCMH) as a method of care delivery by physicians that is accessible, continuous, comprehensive, family-centered, coordinated, compassionate, and culturally effective. 1 The PCMH, which is also known simply as a medical home, is especially important for children with special health care needs (CSHCNs) whose requirements for care are beyond those for other children and who could particularly benefit from the service coordination available in a medical home.
The information in this brief regarding the factors related to whether or not children in Iowa were receiving care that met the definition of a medical home comes from the 2010 Iowa Child and Family Household Health Survey (IHHS). The IHHS is a population-based survey of children and families in Iowa that investigates a broad set of issues regarding the health and well-being of children in Iowa. Questions about the presence of a medical home were added to the 2010 survey to evaluate the quality and comprehensiveness of the care of children in Iowa, especially for those most in need.
Evidence of the importance of a medical home for children has been mounting 2 , particularly for CSHCNs 3 . Having a medical home has been associated with increased parent satisfaction 4 , decreased emergency department utilization 5-6 , lower rates of hospitalization 6-7 , and more preventive care 8 . So, it is not surprising that increasing access to a medical home has been identified as a priority for child health policy in the US Department of Health and Human Services' Healthy People 2020 which states the objective 4 to "increase the proportion of children, including those with special health care needs, who have access to a medical home." 9
Additionally, the health reform law known as the Patient Protection and Affordable Care Act (ACA) provides ways that states can expand upon current efforts to implement PCMHs. One example, the ACA established a Medicaid state option to provide primary care in a medical home (also known as "health home") to adults and children with chronic conditions. In 2012, the Iowa Medicaid Enterprise, the administrators of the Iowa Medicaid program, was approved under a State Plan Amendment to begin enrolling fee-for-service Medicaid enrollees (including children) with complex chronic conditions into primary care-based health homes in an effort to help coordinate and provide "whole-person" care for Medicaid enrollees, with additional support for their families.
Another step toward establishing medical homes for Medicaid enrollees will be through Iowa's Medicaid expansion program called the Iowa Health and Wellness Plan. The goal of the PCP, ACO, and managed care plans is to ensure that participant care is coordinated to the greatest extent possible to help create efficiencies and improve the quality of individual health care. PCPs will be compensated with a coordinated care fee for managing enrollee care. Managed care plans will receive per member per month capitation.
Care coordination, an important component of the medical home, is also highlighted throughout the ACA and in other health reform efforts. As part of the ACA, the federal government can provide grants to states or statedesignated entities to establish community-based interdisciplinary, interprofessional health teams to support primary care practices with the care management and coordination for patients with complex health needs. In Iowa, care coordination and management will be part of the efforts (in both private and public sectors) to develop accountable care organizations (ACOs). As ACOs develop across the state, the ability to coordinate care across delivery systems for children with chronic health conditions will become a way for these entities to generate cost savings through reductions in emergency department visits, hospitalizations, etc. Large ACOs will likely use in-house sources to coordinate care. For smaller entities, the Iowa Legislature has provided funding to support care community care coordination initiatives designed to meet the unique needs of high risk populations such as CSHCN, especially for safety net, rural, small, and independent providers. The Iowa 5 Primary Care Association (Iowa PCA) is currently accepting letters of intent from entities who wish to provide such support to primary care providers.
This policy brief highlights the proportion of children in Iowa who have received health care services within the past 12 months that met the definition of a medical home. We also examined the association between having a medical home with a variety of child and family sociodemographic and health status characteristics, including having a special health care need, to better understand the gaps in the quality and comprehensiveness of care for children in Iowa.
Methods
The IHHS is a collaborative effort of the Iowa Department of Public Health, the University of Iowa Public Policy Center, and the Iowa Child Health Specialty Clinics. The 2010 survey was conducted with almost 2400 Iowa families in fall 2010 -spring 2011. Address-based sampling (ABS) was used to select the families statewide that were invited to participate in the study. Data collection was completed using mixed-mode telephone and Internet survey methods.
During the core data collection period, 1,859 phone and 527 online interviews took place with the parent or guardian of one randomly selected child age 0-17 living in the household. Respondents were primarily mothers (78%), although 16% were fathers. The data were weighted to account for family size and poststratified to reflect the 2010 child population in Iowa. Included in this report are results representative of children and adolescents in Iowa and their parents (n=2,386). There were almost equal numbers of boys (51%) and girls (49%) in the sample. The age distribution, poverty level, and race/ethnicity of the children in the sample are shown in Table 1 . Spanish/Hispanic 7% a Racial groups collected in the questionnaire were: African-Americans, Whites, Asians or Pacific Islanders, American Indians or Native Americans, and Other. The question allowed the respondent the ability to choose multiple races, thus the percentage totaled more than 100%.
Identification of a medical home
There is no "gold standard" for identifying whether or not someone has a care that meets the definition of a medical home because the measurement of this multi-faceted concept is complex and, as yet, there is no national consensus on a survey-based instrument for this purpose. In the IHHS, we used 17 
7
To identify whether or not a respondent's child received services from a practice whose care met the definition of a medical home, we derived a composite medical home measure based on a scoring algorithm from the 2005-6 NS-CSHCN. Appendix B provides the medical home concept, the related survey items, and the response criteria for whether or not a child has that particular component of a medical home. In sum, the respondent's child was identified as having a medical home if the child had well-child or sick medical care at some time during the past 12 months and had all of the following baseline criteria: a) at least one personal doctor/nurse, b) had a usual source of care for sick and preventive care, and c) that usual source of care was not in an emergency room. In addition to meeting all of these baseline criteria, the child must also have met the subcomponent criteria: having family centered, comprehensive (if referrals needed), and coordinated care (if care coordination needed). Failing to meet even one of the three minimum baseline criteria would categorize the child as not having a medical home, regardless of responses to the subcomponent questions. And, even if the child met all three of the minimum baseline criteria but did not meet the criteria on even one of the three subcomponent criteria, the child would be categorized as not having a medical home. For children who did not need medical care (well-child or sick) in the past 12 months, they met the criteria for having a medical home if all three baseline criteria were met. Children without need for care in the past year would not have been asked about the subcomponent questions since they would not have needed family centered, comprehensive, and coordinated care. Figure 1 provides a graphical representation of these criteria. 
Factors considered to be related to having a medical home
For this report, we investigated whether three sets of factors were related to whether or not a child had a medical home: characteristics of the child, the child's environment, and of the child's parent.
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The primary child characteristic we included in these analyses was whether or not the child had a special health care need. We used a CSHCN screening tool developed by the Child and Adolescent Health Measurement Initiative 11 to determine CSHCN status. Children who met any of the following criteria because of a condition that was expected to last at least 12 months were considered to have a special health care need: 1) child needs or uses medicine prescribed by a doctor, 2) child needs or uses more medical care, mental health, or educational services than is usual for most children of the same age, 3) child is limited or prevented in his or her ability to do the things most children of the same age can do, 4) child needs or gets special therapy such as physical, occupational, or speech therapy, or 5) child has any kind of emotional, developmental, or behavioral problem for which he or she needs or gets treatment or counseling. We also included the child demographic characteristics of age (0 to 5 years, 6 to 12 years, and 13 to 17 years) and race/ethnicity (African-American non-Hispanic, White non-Hispanic, Latino/Hispanic -all races, or Other which included Asian, American Indian, Alaskan Native, or Pacific Islander) in the analyses. Characteristics indicative of the child's environment included federal poverty level of the household, geographic status of the residence, the child's insurance status, and an indicator of what kind of neighborhood support is available to the household. Federal poverty level was categorized as being ≤ 133% of FPL, 134 -199% of FPL, 200 -299% of FPL, or 300% or more. The child's residence was considered to be urban or mostly urban if he or she lived in a county with an urban population of at least 20,000. [12] [13] For insurance status, a child was considered to have private insurance, public insurance (i.e., Medicaid, hawk-i, or Veteran's Administration), or had neither and was categorized as uninsured. Finally, we determined whether or not a child lived in a supportive neighborhood environment, identified by using a 4-item measure from 2007 National Survey of Children's Health (CDC-2007 NSCH). 14 The neighborhood was considered "supportive" if the respondent answered "Agree" to at least three of the following items: 1) People in my neighborhood help each other out, 2) We watch out for each other's children in this neighborhood, 3) There are people I can count on in this neighborhood, and 4) If my child 9 were outside playing and got hurt or scared, there are adults nearby who I trust to help my child.
Demographic characteristics of the child's responding parent included the age of the parent (under 25, 26-55, or over 55) and the highest level of completed education (high school or less, some college, or 4-year college graduate or more). In addition, we also evaluated parental stress/aggravation and mental health status. Parental stress/aggravation was assessed using a measure of parent aggravation that was adapted by the National Survey of American Families from the evaluation of the Job Opportunities and Basic Skills (JOBS) program. 15 It includes four questions asking how much of the time during the past month the parent: 1) felt their child was much harder to care for than most, 2) felt their child did things that really bothered them a lot, 3) felt they were giving up more of their life to meet their child's needs than ever expected, and 4) felt angry with their child. Response categories included "all of the time", "most of the time", "some of the time", or "none of the time." The responses to the four-item scale were summed for a total of 16 points, with higher scores indicating lower parenting stress. Scores less than or equal to 11 indicated high levels of parenting stress, scores equal to 16 indicated low levels of parenting stress, and scores from 12-15 indicated moderate parenting stress. Finally, parental mental health was evaluated using 5 items asking how much of the time (all, most, some, or none) during the past month the parent: 1) had been a very nervous person, 2) felt calm or peaceful, 3) felt downhearted and blue, 4) had been a happy person, and 5) felt so down in the dumps that nothing could cheer them up. Responses were summed and multiplied by five to create a scale with scores ranging from 25 to 100. Higher scores indicated better mental health. Scores of 67 or lower indicated poor mental health with scores over 67 indicating normal mental health.
Analytic Methods
All analyses were conducted using SPSS. Descriptive data include means and percentages. Chi-square tests were conducted to evaluate differences in medical home access for each child, household, and parental characteristic. In order to understand which characteristics have the strongest effect on whether or not a child has a medical home, we used multivariable logistic regression to simultaneously identify which child, household, and parental characteristics are associated with a child having a medical home.
Results

Characteristics of the Sample
The average age of the children in this sample was 9 (Standard deviation = 5.3) and the majority (87%) were white (non-Hispanic). A little over one-fifth of respondents reported having a child with special health care needs. Most children lived in an urban setting (65%) and in a relatively secure environment, with 97% having some form of health insurance. Fifty-four percent lived in a household at 300% or more above the FPL and 87% were growing up in a supportive neighborhood. The vast majority (93%) of the parent respondents were between the ages of 26 and 55 and most (81%) reported having at least some college education. Only 11% of parent respondents met the criteria for having poor mental health status and very few (5%) had a high level of aggravation or stress in parenting. Table 2 provides the child, household, and parental characteristics of the sample. Of the 2,340 respondents who completed the medical home questions, about 80% met the criteria for having a medical home. The vast majority (93%) reported that their child had a personal doctor or nurse and 97% reported that their child had a usual source of wellness and sick care. Of the subcomponents, 84% reported that they experienced family centered care while 87% reported no problem getting referrals when needed. Very few reported the need for extra help coordinating care or that their child's health care providers needed to communicate with other entities. However, of those who did (n=131), only 5% met the criteria for having good care coordination.
Individual factors related to whether a child had a medical home (Univariate analysis)
There were some significant differences in the proportion of children who had a medical home based on some of the demographic characteristics of the child (Table 3a) . Children with a special health care need were less likely (71%) to have a medical home compared to children without a special health care need (82%). And, while there were no differences among the children by age group, there were differences based on race/ethnicity. Significantly more white children (81%) had a medical home as compared to African-American children (51%) with almost 70% of Hispanic children and three-quarters of children of other races having a medical home. With regard to the child's household environment, those children with a higher socioeconomic status were most likely to have a medical home (identified by FPL status). Specifically, as household income level increased, so did the percentage of children with a medical home. Only two-thirds of children in households at ≤ 133% FPL had a medical home and three-quarters of children in households between 134% and 199% FPL had a medical home, yet over 80% had a medical home in households at 200% or more of the FPL. Along with household income, having medical insurance may also enable children access to a medical home. In this sample, children with health insurance were more likely to have a medical home with over 80% of privately insured meeting the criteria for having a medical home, whereas only 70% of publicly insured, and only about 60% of uninsured children did so. There was no difference in proportion of children having a medical home between those with Medicaid and those enrolled in hawk-i. While there was no difference in medical home status between children in urban versus rural environments, there was a difference between children who lived in a supportive neighborhood (83%) and those who did not (63%). Table 3b provides the proportion of children with a medical home by different household characteristics. (Table 3c ). Nearly 70% of children of young parents (under 25) and 75% of children of older (over 55) parents had a medical home but significantly more children of parents aged 26 -55 had a medical home (80%). Children with a parent who had at least some college education were more likely to have a medical home (at least 80%) compared to those with parents who did not go to college (71%). The vast majority of children with parents who reported low parental aggravation (86%) had a medical home compared to only 60% for children with parents who have high levels of aggravation. Finally, less than two-thirds of children whose parents have poor mental health have a medical home compared to over 80% when parents have normal mental health. to have a medical home insurance), households without supportive neighborhoods, parents less than 25 (compared to parents 26-55 years old), parents who had moderate to high aggravation in parenting (compared to low), and parents with poor mental health status had lower odds of having a child with a medical home (Table 4a) . Table 1 in Appendix C provides more statistical details (odds ratios, 95% confidence intervals, and statistical significance) for each of the characteristics included in this model. 
CSCHN vs Non-CSHCN
Because we found that CSHCN were less likely to have a medical home, we examined the factors related to having a medical home for children WITH a special health care need separately from children WITHOUT a special health care need to determine which characteristics mattered most for each group of children. For the CSHCN, the most important factors that decreased the odds of having a medical home were parental aggravation (high and moderate), not living in a supportive neighborhood and African American race (compared to white) (Table 4b ). None of the other characteristics were significant for this group of children who are most in need of the services provided by a medical home. For the group of children without a SHCN, children who were male, uninsured or publicly insured, did not live in a supportive neighborhood environment, had a parent with at most a high school education, or had a parent with poor mental health had the lowest odds of having a medical home (Table 4c) . Table  2a and Table 2b in Appendix C include additional statistical details about the other factors included in these two subgroup models that were not significantly related to having a medical home. 
Conclusions
The finding from this study that raises the most concern is that children with special health care needs are significantly less likely to have a medical home than other children. This is particularly important because the historical foundations of the medical home were based on providing better care specifically for these children who, because of their unique and complex health care needs, would particularly benefit from the continuous, comprehensive, family-centered, and coordinated care that are hallmarks of a medical home. We examined this finding more extensively by looking at characteristics affecting medical home access for CSHCN separately from the rest of the children in the sample.
For the few children in this survey who required care coordination (i.e. children with more serious health issues), very few parents reported receiving adequate help arranging their child's care or satisfaction with how their providers communicated their child's needs to other entities caring for the child (e.g., school environments). Care coordination and communication for children with special health needs is an area for improvement if the goal of providing a medical home for all of Iowa's children is to be met by 2020. African American children were another at risk population less likely to have a medical home, as were children from families with lower socioeconomic status (as measured by FPL and insurance status), and children/families who lived in less supportive neighborhood environments. A unique component of this report is that we were able to examine how parental factors might influence a child's access to a medical home. Younger parents, parents who experienced moderate to high levels of aggravation with parenting, and those parents who self-reported poor mental health status were the least likely to have children with a medical home.
Among children with a special health care need, the factor most highly associated with whether or not the child had a medical home was the aggravation/stress levels experienced by their parents. Those whose parents experienced high aggravation in parenting were the very least likely to have a medical home. There are a couple of possible reasons for this finding: a) parents who had the most challenging parenting situations (having a special needs child) were least able to seek out a medical arrangement for their child that provided care in a comprehensive manner, and/or b) these parents had more aggravation in part because their child's health care needs were not being provided in a coordinated manner which is much more important for a CSHCN. Parental aggravation levels were not a factor relating to having a medical home for children without special health care needs. For those children, having private health insurance, parents with more than a high school education, and living in supportive neighborhood were most associated with the child having a medical home. The other results of this survey with regard to the medical home status of children in Iowa are fairly consistent with other reports. Overall, the majority of children (80%) receive care in settings that provide the main components of a medical home.
Children in Iowa are highly likely to have a personal doctor or nurse and their parents can identify that they have a usual source of health care. In addition, the majority of children experience family-centered care and do not have problems getting referrals for other care when needed.
These results have several implications for statewide efforts to implement health reform initiatives such as the dissemination of PCMHs. It is clear that care coordination and communication among providers is an essential component of the medical home, especially for children with complex needs. Yet, in this survey, while very few parents replied their child had need care coordination, for those who did, they were not satisfied with the care coordination services available to them. So, the increased emphasis on quality care coordination through ACO development and efforts to establish community care teams across the state is especially timely for children in Iowa.
Insurance status was an important factor affecting a child's access to a medical home with uninsured and children with public insurance least likely to have one. With the implementation of the Medicaid Health Home for children with chronic illness, there could be an improvement in access for CSHCN children in the Medicaid program. However to date, enrollment for children in the program has been low and thus may not reach as many children as hoped. Increased efforts to find medical homes for children in the Medicaid program are needed. Also, for CSHCN, higher levels of parenting stress was strongly associated with not having a medical home. Thus, targeted outreach by providers through health homes to parents of CSHCN who may be experiencing high stress levels may be one strategy to help CSHCN find medical homes. 
